22 23 24 2 ABSTRACT 25 Background: Crohn's disease (CD) is a chronic immune-mediated inflammatory condition caused by the 26 loss of mucosal tolerance towards the commensal microbiota. Approximately 70% of CD patients 27 experience perianal complications. Perianal fistulizing is a predictor of poor long-term outcomes. Animal 28 models of gut inflammation have failed to fully recapitulate the human manifestations of fistulizing CD.
, CAF dogs were divided into two clusters: healthy-like cluster, referred to hereafter as "near 137 cluster," gathering in close proximity to HC dogs; and dysbiotic cluster, referred to hereafter as "far 138 cluster," positioned significantly more distant from the HC dogs (Bray Curtis distance, PERMANOVA, R 2 139 = 0.252, p value = 0.001). Although the average silhouette width in this analysis indicated a weak 140 structure, this differentiation has been repeatedly reported in patients suffering from CD [27, [31] [32] [33] .
141
Taken together, these data suggest that the microbiota of diseased individuals (either CAF dogs or CD humans) can range from one that closely resembles that of a healthy individual to a dysbiotic microbiota 143 that differs markedly from that of a healthy individual.
145
To identify determinant taxa associated with each cluster, we performed additional analyses with gneiss 146 and ANCOM. We found that CAF dogs belonging to the near cluster had different dominance of M.
147
funiformes and Megamonas unclassified compared to HC dogs ( with both major microarchitectural changes and immune cell infiltration (Table 3) . Recently, depletion of Based on the presence of major microarchitectural and immune cells in the lamina propria we calculated 236 pathology scores as described before [34] . We observed that the pathology scores from CAF dogs 237 belonging to the near cluster (median = 2, minimum = 0, maximum = 5) were comparable to those of the 238 far cluster (median = 3, minimum = 0, maximum = 5, Mann Whitney test, p value > 0.05).
239
To investigate whether CAF dogs exhibited peripheral signs of inflammation, complete blood counts 240 (CBCs) were performed. CBC indicators were within the normal range for all tested CAF dogs; thus, no 241 sign of serious inflammation or infection was detectable by CBC analysis (data not shown). Although
242
hemoglobin levels were lower in CAF dogs belonging to the far cluster than in those in the near cluster,
243
we did not identify any bacterial taxa associated with hemoglobin levels, nor with any of the analyzed 244 blood inflammatory markers.
246
In sum, there is an inverse correlation between H. canis abundance and the number of fistulas. In 
259
The genomic content of the microbiota was determined using HUMAnN2 [37] . After filtering for gene 260 pathways that were not present in at least 5% of the samples, we performed clustering analysis on 1,532 261 filtered pathways. Clustering of the gene pathway abundances separated CAF dogs belonging to either 262 the near cluster or the far cluster from HC dogs (Figure 4 A 
